Stimulus recognition and its relationship to the cerebral event-related potential.
The relationship between the event-related cerebral potential (ERP) and perceptual awareness by the subject is poorly understood. The authors manipulated the process of stimulus recognition to examine the effect of changes in a subject's awareness on different components of the ERP and on behavioral (motor) responses. Ten subjects listened to a series of 400 tone pips, one of which (frequent tone) was slightly louder than the other (rare tone; 14% of trials). Stimuli were presented in blocks of 10 tones and, following each block, subjects were asked how many rare tones they had detected and if they were aware of any errors that they had made during that block. Cerebral and motor responses were recorded by surface electrodes. When subjects were aware of having responded erroneously to either the rare or frequent tone, their response times were shorter than for correct responses to that tone. When subjects were unaware of such errors, however, the response times were delayed compared to correct responses and to error responses of which the subject was aware. When the subject made an error by responding to the rare tone as if it were frequent and was aware of the error, the N2 and P3 latencies were delayed. By contrast, when subjects were unaware of such errors, no N2 or P3 components were present. Similar findings were noted when subjects responded to a frequent tone as if it were rare. These results suggest that the N2 and P3 components of the ERP reflect the awareness of the subject that an unexpected event has occurred, regardless of whether it is an unexpected stimulus or an unexpectedly erroneous response to that stimulus. The recording of ERP may provide a means of measuring perceptual awareness in other contexts.